
Undisturbed Habitat
Sand-gravel beach with adjacent over-
hanging trees and large woody debris

Shoreline Modification Riprap Bulkhead

Altered Structure
Reduced sediment, sand to rock, loss of
riparian vegetation, large woody debris

Altered processes S a nd to  ro ck , lo ss o f rip a r ia n v e get a t io n

Altered Ecosystem Functions

Degradation / loss of reproductive
habitat for surf smelt / sand lance;

reduced water quality; reduced nutrient
input

Mitigation Mitigation

Avoid No bulkhead

Minimize
Reduce size, set back, use “soft”

alternatives

Compensate Restore degraded site

GENERAL MODEL EXAMPLE

Figure 8 General conceptual model, with example for evaluating effects of shoreline
armoring and mitigation actions.  (Adapted from Williams and Thom, 2000)


